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TOR signaling / GCN pathway / nutritional stress response / translational control
Research Abstract
When starved for amino acids, Saccharomyces cerevlsiae accumulates uncharged tRNAS to activate its sole eukaryotic initiation factor (eIF) 2alpha kinase GCN2.
Subsequent phospborylation of eIF2alpha impedes general translation, but translationally derepresses the transcription factor GCN4, which induces expression of various
biosynthetic genes to elicit general amino acid control response (GCN pathway). By contrast, when supplied with enough nutrients, the yeast activates the target of
rapamycin (TOR) signaling pathway to stimulate translation initiation by facilitating the assembly of eIF4F. A cross-talk was suggested between the two pathways by
rapamycin-induced translation of GCN4 mRNA. 
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In this research, we showed that rapamycin, the specific inhibitor of TOR signaling pathway, causes an increase in phosphorylated eIF2alpha to translationally derepress
GCN4. This increment is not observed in the cells expressing mammalian non-GCN2 eIF2alpha kinases in place of GCN2. It is thus suggested that rapamycin does not
inhibit dephosphorylation of eIF2alpha but rather activates the kinase GCN2. This activation seems to require an interaction between the kinase and uncharged tRNAs,
because rapamycin, similar to amino acid starvation, fails to induce eIF2alpha phosphorylation in the cells with GCN2 defective in tRNA binding. However, in contrast with
amino acid starvation, rapamycin activates GCN2 without increasing the amount of uncharged tRNAs, but presumably by modifying the tRNA binding affinity of GCN2 via
dephosphorylation of Ser-577. Indeed, mutants for this site failed to show rapamycin-induced activation of GCN2. On the other hand, we found that deletion of EAP1
encoding an eIF4E-binding protein regulated by TOR signaling pathway enhances rapamycin-induced, but not amino acid starvation-induced, translation of GCN4. 
It thus seems that these two points mediate cross talk between pathways for general control response and TOR signaling.
[Publications] Kubota, H. et al.: "Rapamycin-induced translational derepression of GCN4 mRNA involves a novel mechanism for activation of the eIF2α kinase
GCN2"J.Biol.Chem.. 278. 20457-20460 (2003)

[Publications] Ago, T.et al.: "Phosphorylation of p47^<phox> directs PX domain from SH3 domain toward phosphoinositides, leading to activation of the phagocyte NADPH
oxidase."Proc.Natl.Acad.Sci.USA. 100. 4474-4479 (2003)

[Publications] Yoshinaga, S. et al.: "The PB1 domain and the PC motif-containing region are structurally similar protein binding modules"EMBO J.. 22. 4888-4897 (2003) 
[Publications] Noda, Y. et al.: "Molecular recognition in dimerization between PB1 domains"J.Biol.Chem.. 278. 43516-43524 (2003) 
[Publications] Feng, S.-Y.et al.: "A yeast one-hybrid system to detect methylation-dependent DNA-protein interactions"Biochem.Biophys.Res.Commun.. 313. 922-925
(2004)

[Publications] Yamada, Y. et al.: "A comprehensive analysis of allelic methylation status of CpG islands on human chromosome 21q"Genome Res.. 14. 247-266 (2004) 
[Publications] Kubota, H. et al.: "Rapamycin-induced translational derepression of GCN4 mRNA involves a novel mechanism for activation of the eIF2alpha kin ase
GCN2"J.Biol.Chem. 278. 20457-20460 (2003)

[Publications] Ago, T.et al.: "Phosphorylation of p47phーx directs PX domain from SH3 domain toward phosphoinositides, leading to activation of the phagocyte NADPH
oxidase."Proc.Natl.Acad.Sci.USA. 100. 4474-4479 (2003)

[Publications] Yoshinaga, S. et al.: "The PB1 domain and the PC motif-containing region are structurally similar protein binding modules"EMBO J. 22. 4888-4897 (2003) 
[Publications] Noda, Y. et al.: "Molecular recognition in dimerization between PB1 domains"J.Biol.Chem. 278. 43516-43524 (2003) 
[Publications] Feng, S.-Y.et al.: "A yeast one-hybrid system to detect methylation -dependent DNA-protein interactions"Biochem.Biophys.Res.Commun. 313. 922-925
(2004)

[Publications] Yamada, Y. et al.: "A comprehensive analysis of allelic methylation status of CpG islands on human chromosome 21q"Genome Res. 14. 247-266 (2004) 
